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Abstract 
 
The goal of the Strider Project is to create a mobility device that can 
support a person with weakened leg strength and enable them to be supported 
and maintain a standing position.  A prototype of the Strider was created by 
three Mechanical Engineering students as their senior project.  The topic of this 
senior project was to analyze and create a manufacturing process for the 
manufacture of the Strider that will be ergonomic and cost effective.   
There were many things that needed to be accomplished in order to create 
the manufacturing process.  The first step was to verify that the prototype design 
was the best it could be.  After verifying the design the next step was to create 
the Bill of Materials for the Strider.  This helped to determine the different sub 
assemblies, and which parts go into each.  It also enabled the documentation of 
each part cost, shipping costs, and lead times, which was needed to find the total 
cost for the product.  The next step was to get price quotes from manufacturers, 
which helped to create the Bill of Materials and compare prices for each part.  It 
was also very important to create a forecast demand.  This is because I needed to 
know how many of each part was needed for the manufacturing process, and 
when they would be arriving.  The final step was to create the manufacturing 
process.   
After all of the above steps were created the following was concluded.  
The process would run as a kanban or pull system due to different constraints.  
The total cost for creating the product including inventory, labor, part, shipping, 
and other miscellaneous costs came out to thirteen hundred and forty five 
dollars.  Also, each product would take approximately one point eight hours to 
create. 
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Introduction and Background 
 
Imagine not being able use your legs to support yourself.  How would 
your life be different than it is now?  Diseases such as Parkinson’s and Muscular 
Dystrophy cause defects in muscle proteins, limiting a person’s ability to stand 
on their own as well as their ability to walk.  The goal of the Strider Project is to 
create a mobility device that can support a person with weakened leg strength 
and enable them to be supported to maintain a standing position.  These 
individuals would be able to push the device around with their legs, building leg 
strength and improving posture.  There are also many health and social benefits 
to standing, and the Strider is intended to help a person with a disability 
experience these benefits.  The device must be safe, highly maneuverable, and 
extremely dependable. 
The device will be designed to support the user in a standing position and 
allow them to move around by using their legs.  The Strider must allow the user 
complete independence from any human assistance.  With this requirement in 
mind, it is crucial that the final product allows the user to independently 
maneuver the Strider around under the user’s own power.  In addition to being 
used independently, the Strider must be safe.  It must not tip over when 
encountering slopes, ramps, or unusual terrain.   
 Before manufacturing this product, it will be very important to create the 
design of both the product and the manufacturing process.  A group of 
mechanical engineers have created a prototype of the Strider, and it will be 
important to decide whether this design is the best and what improvements can 
be made to it.  Once this is established, it will be important to design an 
ergonomic and cost effective manufacturing process for the Strider.  This design 
will be based on research and different criteria.  This research will include a cost 
analysis for the entire release of the product including manufacturing costs, 
forecast demand, product pricing, cost reduction, and a break even point.  It will 
also be important to design a manufacturing floor plan to assemble and 
manufacture the product with a fast and productive way to manufacture the 
Strider.  In order to establish this manufacturing process, it will be necessary to 
incorporate many industrial engineering rules and techniques.  The design will 
incorporate industrial principles such as lean, poka yoka, 5S, and ergonomics. 
In order to accomplish my goals, there are many tasks that I need to 
complete.  In order to decide on the product design I must research the proposed 
product, find existing products that are similar and compare them to the current 
prototype, making changes if necessary.  To design the manufacturing process, I 
must create a process flow diagram that will illustrate the steps of how the 
product will be manufactured.  A cost analysis for the parts must be performed 
to find out the cost of in house production versus supplied parts.  In order to 
determine a forecast demand, it will be necessary to determine the size of the 
customer population and compare that to the manufacturing cost estimates. 
 Prior to my joining the Strider team, some work had already been 
accomplished.  A team of mechanical engineers, George Cummings, Brian 
Kriedle, Ricky Lee, and Clark Steen, had put together a design for the Strider 
(19).  Their design incorporated what the customer wanted, while being 
structurally sound and safe. Their design including the top assembly and all the 
parts is provided in Appendix A.   
 
 
 
 
 
 
 
 
 
 
Literature Review 
 
Before designing a product that can compete with existing products and 
be successful, it is important to research about that product.  Topics that relate to 
my project are how it will benefit customers, similar existing products, material 
selection, process selection, market research, and a review of industrial 
principles. 
 
Customer Benefits 
 For people who are restricted to a wheelchair for mobility, standing has 
many health benefits.  “The lack of weight bearing can result in a loss of calcium 
in bones… causing urinary tract infection”, as well as “deterioration of the 
kidneys” (3). While in an upright position the user will, “open the chest cavity 
allowing the lungs to fully inflate and function” (3). Yet another health benefit is 
that, “while standing, air circulation lowers temperature and humidity at the 
seated surface, reducing another risk for pressure sores” (3). Also, “difficulty 
walking is associated with reduced activity and participation, a path of decline in 
physical and social function, and a loss of independence” (10).  Passive standing 
alone has the benefit of preventing pressure ulcers and improving circulation. In 
addition, “higher levels of regular physical activity were associated with 
statistically significant higher values for body mass index” (14).  This in turn 
increases lower body muscle and bone strength. The ability to walk will give the 
user an opportunity for a mild cardiovascular workout, promoting joint mobility, 
increasing muscles, and improving overall health. 
In addition to health benefits, many people restricted to a wheelchair 
have, “impaired verbal communication skills” because they do not have the 
capability to talk to someone at eye level (20). Being in a standing position has 
the benefit of allowing easier eye-to-eye contact which, “will greatly increase a 
persons self confidence” (9).  Standing will also provide the individual user 
easier access to devices designed for access in a standing position, such as 
reaching items on a shelf.   
A device to help people stand and bear weight in their legs can help 
improve diseases such as Muscular Dystrophy, Muscular Atrophy, Cerebral 
Palsy, traumatic brain injuries, rehabilitation from serious physical injuries, and 
other conditions that affect strength in the legs. 
 Existing Products 
 
Before designing a mobility aid that can compete with existing products, it 
is important to research and determine the benefits and weaknesses of existing 
products.   
Standers, are mobility aids designed for the user to be in the standing 
position. GlideCycle is a company that manufactures multiple stander-type 
devices.  One of their products is the GlideTrak (Reference Figure 1). 
 
Figure 1 - The GlideCycle Glide Trak (8) 
This device suspends the user to facilitate low impact running on a 
support treadmill. The frame fits over a treadmill and the suspended seat 
supports the user’s entire weight. “GlideTrak has been shown to alleviate 
harmful joint impact, allowing patients to enjoy safe, pain free exercise beyond 
their limitations” (6). GlideTrak was designed for a different purpose however.  
“GlideTrak can accelerate recovery times for Pre and Post Operative knee 
surgery and hip surgery exercise with impact free, full-range movement not 
possible with over the ground therapy” (8).  
A nice design to the product is the hanging harness to support the user 
and allow them to use their legs.  This device is completely immobile however 
and restricts the device to be only used in a standing location. 
 
Another product sold by GlideCycle is the GlideCycle PT Pro (Reference 
Figure 2 and 3). 
 
  
   Figure 2 - GlideCycle PT Pro (8)   Figure 3 - GlideCycle PT Pro (8) 
 
The GlideCycle PT Pro is a two-wheeled exercise device similar to a 
bicycle. The user sits in a seat suspended from a u-shaped frame between the two 
wheels. The device is propelled by the legs and requires leg motor control to 
maintain balance while using the device.  Since the device is two wheeled it is 
difficult to set up autonomously by a person with limited use of their legs.   
This device is designed mainly for outdoor recreational use and would be 
unsuited for indoor, everyday use.  The long wheelbase makes maneuvering in 
tight areas impossible.  Additionally, the user would be unable to reach objects in 
front of them because they are blocked by the front support. 
A large benefit to the GlideCycle PT Pro is the fact that, “The PT PRO 
breaks down and assembles into 5 pieces in just minutes for easy storage, and 
transport either in its optional own carry bag, or just thrown into the car or truck 
with the rest of the equipment” (8).   
 
The Kid Walk is another type of stander that promotes hands free mobility 
(Reference Figure 4). 
 
Figure 4 – The Kid Walk (3) 
 
It is used for therapy to improve balance, equilibrium, and developmental 
activities such as reaching, jumping, or carrying objects.   
This mobility aid, “allows for thorough frontal perimeter action” (3); 
however reviews imply that it is very uncomfortable and does not supply all the 
support necessary.  However, this product does allow the user freedom to use 
their legs and to walk around independently.   
 
A very similar product to the Kid Walk is the Go-Bot (Reference Figure 5). 
 
 
 
 
  
 
 
Figure 5 -  The Go-Bot (12) 
 
The Go-Bot has, “a pair of front drivable wheels… and a pair of rear 
wheels” that enables its user to control a motorized device (12).  It has a seat 
assembly that is able to, “move horizontally and allow its user frontal access” 
(12).  It is easy to control, and was designed with dimensions that allow it to pass 
through doors and hallways.  However, this device does not have associated 
health benefits, it is more of a transportation device.   
 
The Strider, is the first prototype of a new mobility aid that was designed 
by a group of mechanical engineers at Cal Poly San Luis Obispo (Reference 
Figure 6).  
 
Figure 6 – Strider (19) 
 The Strider was designed for, “Nathan Cooper, a young boy with Spinal 
Muscular Atrophy” (19).   Feedback from Nathan is that this apparatus, “gives 
me greater freedom than any of my current assistive devices” (18).  The Strider 
supports the user and gives them full use of their legs.  The device is completely 
mobile and gives the user the availability to travel where they want.  The Strider 
has large wheels that give Nathan, “the feeling that he is walking 
unconstrained… and off-road capabilities” (19).    The large wheels also give 
Nathan the ability, “to go over rocks, sticks, and cracks without getting stuck and 
ideally receiving minimal shock” (19).  Shock and vibrations are minimized not 
only with large wheels, but also a bungee system and carbon fiber poles.  Carbon 
fiber poles “deflect slightly and flex while still supporting Nathans weight” (19).   
Another key design in the Strider is spring pins that allow the Strider to be 
disassembled easy and fit in small places. 
 
Material Selection 
 
One of the most important aspects of this project is the material selection. 
The Strider must have the ability to be taken apart and assembled easily while 
maintaining strength at the joints. The Strider should be not only collapsible but 
also detachable.  This is important because, “a detachable design saves space, 
prevents damage, and enables users to travel with greater ease” (4).   
In order to achieve an easily detachable design, a system of quick-release 
pins can be used.  Quick-release pins are, “Mainly used for rapid manual 
assembly and disassembly, quick-release pins use a mechanism to provide a 
locking action. They use a clearance fit in holes formed to nominal diameters and 
are divided into two major types -- push-pull pins and positive-locking pins” 
(18).  It is important to keep in mind that these pins need to be used properly.  
The location of these pins must be well thought out, “ideally the load direction 
should be at right angles to the shank of the pin” (18).  
 It is very important that the Strider is made with strong, yet light 
materials.  A product that has similar material requirements are bicycles.  They 
also must be strong and light to give the user the greatest mobility.  “The three 
most common frame materials are Aluminum, Steel, and Titanium” (7).  Below, 
shown in Figure seven is a comparison of strength (Yield Point), and weight 
(Specific Gravity) for the three most common frame materials. 
 
Material Modulus Yield Point 
Specific 
Gravity 
Aluminum 10-11 11-59 (4-22 annealed.) 168.5 
Steel 30 46-162 490 
Titanium 15-16.5 40-120 280 
Figure 7 – Common Frame Material Properties (7) 
 
 Determined by the Strider team, “using aluminum for the joints would 
provide the needed strength in critical areas and could be combined with other 
materials to maintain a low weight” (19).  “Carbon Fiber is an increasingly 
popular frame material” (7).  “With carbon fiber, the frame can be as strong and 
reliable as one made out of aluminum, but much lighter” (19). 
In order to manufacture this device the aluminum joints need to be 
welded.  This is because the joints will have different connection points and 
turns, and, “welding is the best way to bond aluminum” (21).  It is important to 
determine the best weld technique for the manufacturing process.  “The two 
most common welding processes for effectively joining aluminum are gas metal 
arc welding and gas tungsten arc welding.  The speed of GMAW, commonly 
referred to as MIG welding, makes it the most cost-effective and widely used of 
the two processes” (21). 
   
Proposed Customers 
 
Before manufacturing the Strider it is important to estimate the market 
size and determine a customer population.  To do this, the population that 
suffers from a disability that limits mobility must be determined.  Such 
disabilities include Muscular Atrophy, Paralysis, Multiple Sclerosis, Cerebral 
Palsy, and Spinal Bifida.  According to the chart below, which is a compilation 
from various sources, the total population in the United States with the listed 
disabilities is 9,440,000. 
 
Disability Population in the 
U.S. 
Source 
Muscular Atrophy 10,000 (2) 
Paralysis 6,000,000 (13) 
Multiple Sclerosis 2,500,000 (1) 
Cerebral Palsy 764,000 (16) 
Spinal Bifida 166,000 (6) 
Total 9,440,000  
 
However, not everyone who suffers from these disabilities would be 
suitable customers for the Strider.  These disabilities range from mild to severe 
and the Strider will only be suitable for people who have partial mobility.   
People with such diseases do not have the control to operate the product 
by themselves, so they will need someone to help them.  Because of this, the 
main customers for the Strider would be recovery clinics.  According to the 
Muscular  Dystrophy Association – USA there are over 300 recovery clinics in 
America.  
It will be important to determine a demand for the product, because it is a 
new product.  In order to do this, it will be wise to compare different life-cycles 
of similar products.  The product will go through four different stages 
throughout its life cycle.  The first will be the Introduction stage, where, “the 
product is unknown to the market and customers” (17).  Then the Growth Stage 
when the, “customers and demand are increasing” (17).  The third stage is 
Maturity or Saturation, in this stage the demand has stabilized and remains 
even” (17).  The final stage is the decline, where the product demand drops 
significantly.  “The main demand from the customers will be for replacement 
parts” (17).  
 
 
Above is a chart showing the product lifecycle stages (17) 
 
 
 
 Review of Industrial Principles  
 
Incorporating Industrial Principles into the manufacturing process for the 
Strider project will increase overall cost efficiency.  Lean manufacturing is, “a 
unified, comprehensive set of philosophies, rules, guidelines, tools, and 
techniques for improving and optimizing discrete processes” (11).  Principles of 
lean manufacturing include, “elimination of waste, inventory control, 
minimization of waiting, and efficient transportation” (11).   
One of the tools of lean manufacturing is 5S methodology.  Implementing 
5S will, “improve profitability, efficiency, service, and safety” (22).  The five 
different categories are, “sort, set in order, shine, standardize, and sustain” (22).  
Sorting and organizing the factory will help to keep the factory floor clean, 
freeing space and providing a safe working environment.  The sorting and 
organizing process must be easy to maintain, and must be continuously 
maintained to be effective. 
 Another tool of lean manufacturing is Poka-Yoka, or mistake proofing.  
“Poka-Yoka helps people and processes work right the first time.  These 
techniques can drive defects out of products and processes and substantially 
improve quality and reliability” (15).  One way to implement this idea into the 
Strider manufacturing process is to make work procedures and instructions for 
the assembler.  It would also be a good idea to train the assembler thoroughly 
and make sure they understand what to do. 
 Making sure that the manufacturing process and product design are 
ergonomic and user friendly is very important.  The main categories of 
ergonomics are, “comfort and efficiency” (5).  Because the potential customers for 
this product will be disabled, comfort and usability are extremely important.  
With these characteristics incorporated, the design the quality of the Strider will 
be very high, and it will be a great product. 
 
 
 
 
Design 
 
 The main goal of the project is to create an ergonomic and cost effective 
manufacturing process for the Strider.  There were many things that needed to be 
accomplished in order to create the manufacturing process.  The first step was to 
verify that the prototype design is the best it can be.  After verifying the design, 
the next step is to create the Bill of Materials for the Strider.  This will help to 
determine the different sub assemblies, and which parts go into each.  It will also 
enable the documentation of each part cost, shipping costs, and lead times, which 
will be needed to find the total cost for the product.  The next step will be to get 
price quotes from manufacturers, which will help to create the Bill of Materials 
and compare prices for each part.  It was also very important to create a forecast 
demand.  This is because I must know how many of each part was needed for the 
manufacturing process, and when they would be arriving.  The final step will be 
to create the manufacturing process.   
The first step was to verify that the original design of the Strider, created 
by the Cal Poly’s Mechanical Engineering student team, was manufacturable and 
fit the customer’s needs.  One of the requirements of the Strider is that it is easy 
to be assembled and used by the customer.  The customer must be able to open 
the box of their new Strider and be able to assemble the device with ease without 
needing any special tools.  They must also be able to disassemble the product so 
that the separate parts can fit into their car or storage closet.  This requirement is 
achieved by using locking pins.  Locking pins enable the customer with one hand 
to easily take apart the Strider at its joints.  The locking pins are connected to the 
inserts, and the inserts are used to join various assemblies together.  Below, in 
Figure 8, there are red circles indicating where the six locking pins and inserts 
were located in the original design. 
 
 
Figure 8 – Locking Pin Locations in Original Design 
 
   As can be seen, the locking pins enable the customer to separate the front 
and back wheel assemblies from their corresponding carbon fiber connectors.  
However in this design there are no locking pins located between the back wheel 
assembly and the portion of the Strider that supports the hanging customer, 
leaving the customer with one large piece that is non-detachable.  
This prompted a change in the original design to incorporate locking pins 
and inserts between the back wheel assembly and the vertical hanger assembly.  
In order to accomplish this, small design changes were made to the Tri-Joint and 
the Angle Joint.  Previously the carbon fiber rods were glued directly to the Tri-
Joint and Angle Joint.  However with the new design, the carbon fiber is glued to 
an insert which connects to each joint using quick release pins.  Figures 9-11 
show the location of the four additional locking pins and inserts, and the design 
changes for the Tri and Angle Joints.  The Strider now contains ten total locking 
pin and insert combinations. 
 
Figure 9 – Locking Pin locations for new design 
 
 
  
Figure 10 – New Tri-Joint design 
 
  
Figure 11 – New Angle Joint design 
 
 
 While making these changes, a major design error was noticed.  At each 
connection point between the insert and its corresponding joint there was no 
gap.  According to the original design, a tube with outer diameter of 1.5 inches 
was supposed to fit into a tube with an inner diameter of also 1.5 inches, which is 
impossible.  Instead of changing each joint’s inner diameter, it was much simpler 
to change the outer diameter of the insert.  Below is the new design for the insert 
that has a new outer diameter of 1.45 inches.  As can be seen in Figure 12, 
tolerances and part numbers to each of the drawings were added as these were 
not specified earlier. 
 
Figure 12 – New Insert design 
 
 
It was very important to make a detailed Bill of Materials for the Strider.  
The original design had a very vague parts list, and from a manufacturing view 
the BOM must be very thorough and kept up to date.  The BOM has three levels 
including the top assembly.  It contains each assembly and shows which parts 
are in each assembly, as well as important details for each part.  The BOM will be 
explained in detail later in this report.  The Bill of Materials for the Strider is 
shown in Table 1. 
Table 1 – Bill of Materials for the Strider 
Strider 
Assembly        
Part 
Number Description Supplier 
Part 
Number 
Package 
Quantity Price 
Lead 
Time 
(Week) 
Shipping 
Per Item 
A1 KnotBone Bungee #9 - Large Nite Ize 
KBB9-03-
01 1 $9.99  1 $5.79  
A2 Kaye Medium Suspension Harness 
Kaye 
Products K9822 1 $324.00  1 $12.99  
A3 Front Wheel Assembly - - - - -  
A4 Hanger Assembly - - - - -  
A5 37 Inch Carbon Fiber Tube Assembly - - - - -  
A6 30 Inch Carbon Fiber Tube Assembly - - - - -  
A7 Back Wheel Assembly - - - - -  
        
Front 
Wheel 
Assembly        
Part 
Number Description 
      
B1 
Grade 5 Zinc-Plated Steel Hex Head Cap Screw 1/4"-20 
Thread, 2-1/2" Long, Fully Threaded 
Mc-Master 
Carr 92865A552 25 $0.32  1 $0.23  
B2 
SAE 863 Bronze Flanged-Sleeve Bearing for 1/4" Shaft Dia, 
3/8" OD X 1/4" L X 1/2" Flange OD 
Mc-Master 
Carr 2938T1 1 $0.45  1 $1.05  
B3 Extender 
Tutamen 
(HK) Ltd. - 10 $5.62  2 $2.09  
B4 
Lighweight Aluminum Flat Washer 2024-T3/T4, 1/4" Screw Sz, 
11/16" OD, .03"-.06" Thk 
Mc-Master 
Carr 93286A013 100 $0.07  1 $0.06  
B5 One Sided Fork 
Tutamen 
(HK) Ltd. - 10 $11.99  2 $2.09  
B6 
Ultra-Coated Grade 8 Steel Hex Nut 1/4"-20 Thread Size, 
7/16" Width, 7/32" Height 
Mc-Master 
Carr 93827A211 100 $0.07  1 $0.06  
B7 Strider Ultralight Wheel 
Strider 
Sports PWHEEL-3 1 $17.00  1 $5.99  
        
Hanger 
Assembly        
Part 
Number Description 
      
B8 30 Inch Carbon Fiber Tube - - - $82.28  - $7.06  
B9 Hanger 
R-D 
Machining - 20 $3.67  1 $0.35  
B10 Angle Joint 
R-D 
Machining - 15 $6.98  1 $0.46  
B11 Scotch-Weld™ DP-460  
Jamestown 
Distributors 
TRA-
3071U 1 $21.66  1 $4.89  
        
37 Inch Carbon Fiber Tube Assembly       
Part 
Number Description 
      
B12 37 Inch Carbon Fiber Tube - - - $104.65  - $9.12  
B13 Insert 
R-D 
Machining - 20 $1.40  1 $0.35  
B11 Scotch-Weld™ DP-460  
Jamestown 
Distributors 
TRA-
3071U 1 $21.66  1 $4.89  
B14 
Znc-Pltd Steel Quick-Release Button Connector 2 Button 
Straight Leg, 1"-1.87" Round Tube ID 
Mc-Master 
Carr 94282A370 5 $1.39  1 $0.79  
        
30 Inch Carbon Fiber Tube Assembly       
Part 
Number Description 
      
B8 30 Inch Carbon Fiber Tube - - - $82.28  - $7.06  
B13 Insert 
R-D 
Machining - 20 $1.40  1 $0.35  
B11 Scotch-Weld™ DP-460  
Jamestown 
Distributors 
TRA-
3071U 1 $21.66  1 $4.89  
B14 
Znc-Pltd Steel Quick-Release Button Connector 2 Button 
Straight Leg, 1"-1.87" Round Tube ID 
Mc-Master 
Carr 94282A370 5 $1.39  1 $0.79  
        
        
Part 
Number Description 
      
B15 Tri-Joint 
Tutamen 
(HK) Ltd. - 10 $15.81  2 $2.09  
B7 Strider Ultralight Wheel 
Strider 
Sports PWHEEL-3 1 $17.00  1 $5.99  
        
        
30 Inch Carbon Fiber Tube (3)       
Part 
Number Description 
      
B16 
Carbon fiber tube, length of 93 in, 1.5 in Inner Diameter, .06 
Wall Thickness 
CST 
Express AA38315C 1 $243.10  1 $21.18  
        
37 Inch Carbon Fiber Tube (2)       
Part 
Number Description 
      
B17 
Carbon fiber tube, length of 78 in, 1.5 in Inner Diameter, .06 
Wall Thickness 
CST 
Express AA38315B 1 $206.80  1 $18.24  
 
 
 
 
 
Once the design was complete, the next step was to get price quotes for all 
of the parts.  The part models were sent to two different companies, Tutamen 
(HK) Ltd. and R-D Machining.  Tutamen (HK) Ltd. is located in Shenzhen, 
China, and was chosen because my brother is a project manager for the 
company.  Being a very reliable company, he was able to get me accurate quotes 
in a timely manner.  R-D Machining, located in Santa Barbara was chosen 
because they are also a very reliable company that does outstanding work.  
Because I have worked with them before, the manager was eager to give me 
price quotes on all of the parts.  Below are the price quotes arranged in tables 
from each of these companies. 
 
R-D Manufacturing 
    
Part 
Number Part Name 
Cost 
Estimate 
Shipping 
Cost 
Lead 
Time 
(Weeks) 
Package 
Quantity 
B8 
30 Inch Carbon Fiber 
Tube 96.33 6.99 1 10 
B12 
37 Inch Carbon Fiber 
Tube 101.54 6.99 1 10 
B9 Hanger 3.67 6.99 1 20 
B10 Angle Joint 6.98 6.99 1 15 
B13 Insert 3.79 6.99 1 20 
B15 Tri-Joint 38.79 6.99 1 10 
B3 Extender 20.8 6.99 1 10 
B5 One Sided Fork 35.95 6.99 1 10 
Figure 13 – Table of price quotes from R-D Manufacturing 
 
 
Tutamen (HK) Ltd. 
    
Part 
Number Part Name 
Cost 
Estimate 
Shipping 
Cost 
Lead 
Time 
(Weeks) 
Package 
Quantity 
B8 
30 Inch Carbon Fiber 
Tube 75.3 20.99 2 20 
B12 
37 Inch Carbon Fiber 
Tube 85.23 20.99 2 20 
B9 Hanger 1.4 20.99 2 30 
B10 Angle Joint 2.51 20.99 2 30 
B13 Insert 1.35 20.99 2 30 
B15 Tri-Joint 15.81 20.99 2 10 
B3 Extender 5.62 20.99 2 10 
B5 One Sided Fork 11.97 20.99 2 10 
Figure 14 – Table of price quotes from Tutamen (HK) Ltd. 
Before choosing between the price estimates from China and Santa 
Barbara, it was important to see whether it would be more cost efficient to create 
the parts in house.  Creating the parts in house would also be environmentally 
friendly as there would not be a constant need to ship the parts.  However 
creating the parts in house would create more time for each assembly as workers 
would need to do additional work such as cutting, milling, and welding.   
For many of the parts, determining a cost estimate for making the parts in 
house would be very difficult and possibly inaccurate.  This is because many of 
the parts are very complex, as some of them need to be milled, welded, and heat 
treated.  In order to create a cost estimate, each part must be made from scratch.  
The total amount of time required to create each part must be recorded for labor 
costs, and other costs such as the machines, material, utilities, and machine 
upkeep must be factored in to the price.  Because the Strider project does not 
have the current funding to create all of these parts a second time it would be 
impossible to create a cost estimate.   
Due to all of the reasons mentioned above it was determined that an in 
house cost estimate would only be able to be done for the carbon fiber tubes, as 
they are relatively easy to make.  In order to make the carbon fiber tubes, the raw 
material must be purchased, the tubes must be measured, and then the tubes 
must be cut.  In order to accomplish this, only three items must be purchased; the 
tubes, a measuring tape, and a band saw.  CST Express, a distributor of carbon 
fiber tubes sells tubes with an inner diameter of 1.5 inches and thickness of .06 
inch.  They sell these tubes in three different lengths; forty inches, seventy eight 
inches, and ninety three inches.  Because these tubes need to be cut to a length of 
thirty and thirty seven inches, it is obvious that three thirty inch tubes be cut 
from the ninety three inch tube and two thirty seven inch tubes cut from the 
seventy eight inch tube.  Below, Figure 15 shows an analysis for each tube.  
 
 
 
 
Carbon Fiber Tube Cost Estimate for Manufacturing in 
House   
 
Part Description Price Supplier 
Part 
Number 
Carbon fiber tube, length of 93 in, 1.5 in Inner Diameter, .06 Wall 
Thickness $243.10  
CST 
Express AA38315C 
Carbon fiber tube, length of 78 in, 1.5 in Inner Diameter, .06 Wall 
Thickness $206.80  
CST 
Express AA38315B 
Iron Bridge 25 ft. Measuring Tape $129.00  
Home 
Depot 193362 
Ryobi 2.5 Amp Band Saw $3.99  
Home 
Depot 496766 
Estimated time to measure and cut - 5 minutes 
Employee Salary - $15 per hour 
Cost estimate for 30 inch tube - (243.1 / 3) + 1.25 = $82.28  
Cost estimate for 37 inch tube - (206.8 / 2) + 1.25 = $104.65  
Figure 15 – Cost Estimate for Carbon Fiber Tubes 
 
As can be seen above, the cost of the band saw or measuring tape was not 
incorporated into the final cost estimate.  This is because the cost is negligible 
when making ten thousand products, or cutting seventy thousand carbon fiber 
tubes.  For this project, it was decided that ten thousand products will be made 
over ten years.  This will be explained in detail on the next page.  The associated 
cost for the band saw and measuring tape would raise the price for each carbon 
fiber tube by less than one cent. 
After receiving all of the cost estimates, it was determined that the carbon 
fiber tubes would be manufactured in house.  The price difference for each tube 
outweighs the time required to cut each piece.  If the time to cut each piece was 
much greater, this would not be the case, which will be touched on later in this 
report.  The hanger, angle joint, and insert will be outsourced to R-D 
manufacturing, and the tri-joint, extender, and one sided fork will be outsourced 
to Tutamen (HK) Ltd. 
 The next part of this project is the assessment of the forecast demand for 
the Strider.  Because the Strider is a new product its demand forecast cannot be 
compared to a previous year or quarters demand.  For this reason, a lot of 
research was done to determine the number of suitable customers for the Strider.  
This research is discussed in the Literature Review portion of this report.  It was 
previously determined that there are roughly 9,440,000 people and 300 recovery 
clinics that are potential customers in the United States.  Because the Strider will 
not be an inexpensive item, I will assume that approximately one thousandth of 
the population will purchase a Strider, and each of the recovery clinics will buy 
one as well.  From these numbers the Strider will have an estimate of ten 
thousand customers over its life cycle.   
 After determining the customer demand, the next step was to figure out 
the lifespan of the product.  It was very difficult trying to determine a range for 
how long the Strider could potentially be on the market.  I assumed that the 
Strider would stay on the market for eight years for two different reasons.  The 
first reason was because, as a medical assist device, the Strider may become 
outdated relatively quickly because someone may come up with a device that 
produces better results at a lower price.  The second reason was because it will 
take some time for people to recognize that the product works.  This lead me to 
believe that it will have neither too short nor too long of a lifespan.   
 The Strider should follow an average product lifecycle.  Its demand 
should flow in four different stages; introduction, growth, maturity, and decline.  
To replicate this, the product demand should follow the same pattern.  Because 
the product lifespan is estimated at eight years, the percent of total demand will 
be broken up into four stages, each two years long.  The percent of total demand 
will be as follows: fifteen percent for the first two years, fifty percent for years 
three to four, thirty percent for years five through six, and five percent for the 
last two years.  Fifty percent will simulate the growth stage, as this will 
demonstrate that the demand is rapidly increasing.  The production line should 
be able to handle the capacity of the growth stage while being very busy.  If this 
is not achieved then the production floor must be re-designed or products will 
not be on time and customers will not be happy.  The demand forecast for the 
Strider is given in Table 2. 
 
Table 2 – Demand Forecast for the Srider 
Complete 
Assembly              
Notes 
10,000 Products 
over eight years. 
            
 
Year 1 2 3 4 5 6 7 8     
 
% or Total Demand 0.15 0.5 0.3 0.05     
 
Sales Forecast 750 750 2500 2500 1500 1500 250 250     
              
              
              
 
Year 1 
            
 
Month 1 2 3 4 5 6 7 8 9 10 11 12 
 
Sales Forecast 62 62 62 62 62 62 62 62 62 62 62 62 
              
 
Year 1 - Month 1 
            
  Week 1 2 3 4 
Top Assembly Sales Forecast 16 16 16 16 
Part      
Sales Forecast 32 32 32 32 
Inventory 32 32 32 32 
A1 
Lead Time- 1 
Week 
1 Per Order Order Quantity 32 32 32 32 
Sales Forecast 16 16 16 16 
Inventory 16 16 16 16 
A2 
Lead Time- 1 
Week 
1 Per Order Order Quantity 16 16 16 16 
Sales Forecast 32 32 32 32 
Inventory 50 36 54 47 
B1 
Lead Time- 1 
Week 
25 Per Order Order Quantity 1 2 1 1 
Sales Forecast 64 64 64 64 
Inventory 64 64 64 64 
B2 
Lead Time- 1 
Week 
1 Per Order Order Quantity 64 64 64 64 
Sales Forecast 32 32 32 32 
Inventory 40 38 36 32 
B3 
Lead Time- 2 
Week 
10 Per Order Order Quantity 3 3 4 3 
Sales Forecast 192 192 192 192 
Inventory 200 208 216 224 
B4 
Lead Time- 1 
Week 
100 Per Order Order Quantity 2 2 2 2 
Sales Forecast 32 32 32 32 
Inventory 40 38 36 32 
B5 
Lead Time- 2 
Week 
10 Per Order Order Quantity 3 3 4 3 
Sales Forecast 64 64 64 64 
Inventory 100 136 72 108 
B6 
Lead Time- 1 
Week 
100 Per Order Order Quantity 1 0 1 1 
Sales Forecast 32 32 32 32 B7 
Lead Time- 1 Inventory 32 32 32 32 
Week 
1 Per Order Order Quantity 32 32 32 32 
Sales Forecast 80 80 80 80 
Inventory 80 80 80 80 
B8 
Lead Time- 1 
Week 
10 Per Order Order Quantity 8 8 8 8 
Sales Forecast 32 32 32 32 
Inventory 40 48 36 44 
B9 
Lead Time- 1 
Week 
20 Per Order Order Quantity 2 1 2 1 
Sales Forecast 32 32 32 32 
Inventory 45 43 41 39 
B10 
Lead Time- 1 
Week 
15 Per Order Order Quantity 2 2 2 2 
Sales Forecast 32 32 32 32 
Inventory 40 48 46 44 
B12 
Lead Time- 1 
Week 
10 Per Order Order Quantity 4 3 3 3 
Sales Forecast 160 160 160 160 
Inventory 160 160 160 160 
B13 
Lead Time- 1 
Week 
20 Per Order Order Quantity 8 8 8 8 
Sales Forecast 160 160 160 160 
Inventory 160 160 160 160 
B14 
Lead Time- 1 
Week 
5 Per Order Order Quantity 32 32 32 32 
Sales Forecast 32 32 32 32 
Inventory 40 38 36 32 
B15 
Lead Time- 2 
Week 
10 Per Order Order Quantity 3 3 4 3 
     
     
 
     
              
              
 
Year 1 - Month 2 
            
  Week 1 2 3 4 
Top Assembly Sales Forecast 16 16 16 16 
Part      
Sales Forecast 32 32 32 32 
Inventory 32 32 32 32 
A1 
Lead Time- 1 
Week 
1 Per Order Order Quantity 32 32 32 32 
Sales Forecast 16 16 16 16 
Inventory 16 16 16 16 
A2 
Lead Time- 1 
Week 
1 Per Order Order Quantity 16 16 16 16 
Sales Forecast 32 32 32 32 
Inventory 40 58 51 44 
B1 
Lead Time- 1 
Week 
25 Per Order Order Quantity 2 1 1 1 
Sales Forecast 64 64 64 64 
Inventory 64 64 64 64 
B2 
Lead Time- 1 
Week 
1 Per Order Order Quantity 64 64 64 64 
Sales Forecast 32 32 32 32 
Inventory 40 38 36 32 
B3 
Lead Time- 2 
Week 
10 Per Order Order Quantity 3 3 4 3 
Sales Forecast 192 192 192 192 
Inventory 232 240 248 256 
B4 
Lead Time- 1 
Week 
100 Per Order Order Quantity 2 2 2 2 
Sales Forecast 32 32 32 32 
Inventory 40 38 36 32 
B5 
Lead Time- 2 
Week 
10 Per Order Order Quantity 3 3 4 3 
Sales Forecast 64 64 64 64 
Inventory 144 80 116 52 
B6 
Lead Time- 1 
Week 
100 Per Order Order Quantity 0 1 0 1 
Sales Forecast 32 32 32 32 
Inventory 32 32 32 32 
B7 
Lead Time- 1 
Week 
1 Per Order Order Quantity 32 32 32 32 
Sales Forecast 80 80 80 80 
Inventory 80 80 80 80 
B8 
Lead Time- 1 
Week 
10 Per Order Order Quantity 8 8 8 8 
Sales Forecast 32 32 32 32 
Inventory 32 40 48 36 
B9 
Lead Time- 1 
Week 
20 Per Order Order Quantity 2 2 1 2 
Sales Forecast 32 32 32 32 
Inventory 37 35 33 46 
B10 
Lead Time- 1 
Week 
15 Per Order Order Quantity 2 2 3 2 
Sales Forecast 32 32 32 32 
Inventory 42 40 38 36 
B12 
Lead Time- 1 
Week 
10 Per Order Order Quantity 3 3 3 3 
Sales Forecast 160 160 160 160 
Inventory 160 160 160 160 
B13 
Lead Time- 1 
Week 
20 Per Order Order Quantity 8 8 8 8 
Sales Forecast 160 160 160 160 
Inventory 160 160 160 160 
B14 
Lead Time- 1 
Week 
5 Per Order Order Quantity 32 32 32 32 
Sales Forecast 32 32 32 32 
Inventory 40 38 36 32 
B15 
Lead Time- 2 
Week 
10 Per Order Order Quantity 3 3 4 3 
              
              
              
              
 Year 3 
            
 Month 1 2 3 4 5 6 7 8 9 10 11 12 
 Sales Forecast 208 208 208 208 208 208 208 208 208 208 208 208 
              
              
 Year 3 - Month 1             
  Week 1 2 3 4 
Top Assembly Sales Forecast 53 53 53 53 
Part      
Sales Forecast 106 106 106 106 
Inventory 106 106 106 106 
A1 
Lead Time- 1 
Week 
1 Per Order Order Quantity 106 106 106 106 
Sales Forecast 53 53 53 53 
Inventory 53 53 53 53 
A2 
Lead Time- 1 
Week 
1 Per Order Order Quantity 53 53 53 53 
Sales Forecast 106 106 106 106 
Inventory 125 119 113 107 
B1 
Lead Time- 1 
Week 
25 Per Order Order Quantity 4 4 4 4 
Sales Forecast 212 212 212 212 
Inventory 212 212 212 212 
B2 
Lead Time- 1 
Week 
1 Per Order Order Quantity 212 212 212 212 
Sales Forecast 106 106 106 106 
Inventory 110 114 108 112 
B3 
Lead Time- 2 
Week 
10 Per Order Order Quantity 10 11 10 11 
Sales Forecast 636 636 636 636 
Inventory 700 664 728 692 
B4 
Lead Time- 1 
Week 
100 Per Order Order Quantity 6 7 6 6 
Sales Forecast 106 106 106 106 
Inventory 110 114 108 112 
B5 
Lead Time- 2 
Week 
10 Per Order Order Quantity 10 11 10 11 
Sales Forecast 212 212 212 212 
Inventory 300 288 276 264 
B6 
Lead Time- 1 
Week 
100 Per Order Order Quantity 2 2 2 2 
Sales Forecast 106 106 106 106 
Inventory 106 106 106 106 
B7 
Lead Time- 1 
Week 
1 Per Order Order Quantity 106 106 106 106 
Sales Forecast 265 265 265 265 
Inventory 270 265 270 265 
B8 
Lead Time- 1 
Week 
10 Per Order Order Quantity 26 27 26 27 
Sales Forecast 106 106 106 106 
Inventory 120 114 108 122 
B9 
Lead Time- 1 
Week 
20 Per Order Order Quantity 5 5 6 5 
Sales Forecast 106 106 106 106 
Inventory 120 119 118 117 
B10 
Lead Time- 1 
Week 
15 Per Order Order Quantity 7 7 7 7 
B12 Sales Forecast 106 106 106 106 
Inventory 110 114 108 112 Lead Time- 1 
Week 
10 Per Order Order Quantity 11 10 11 10 
Sales Forecast 530 530 530 530 
Inventory 540 530 540 530 
B13 
Lead Time- 1 
Week 
20 Per Order Order Quantity 26 27 26 27 
Sales Forecast 530 530 530 530 
Inventory 530 530 530 530 
B14 
Lead Time- 1 
Week 
5 Per Order Order Quantity 106 106 106 106 
Sales Forecast 106 106 106 106 
Inventory 110 114 108 112 
B15 
Lead Time- 2 
Week 
10 Per Order Order Quantity 10 11 10 11 
 
As can be seen, at the start of week one, month one, each item’s inventory 
starts out with enough to complete the sales forecast for week one.  For this 
forecast it was assumed that there will be a warm up period.  Rather than 
starting at zero, each item will have enough for the first weeks demand.  Many of 
the products have the same flow of inventory, and others have a repetitive flow.  
For example, items B3, B5, and B15 have the same forecast plan for each item.  
Also, because A1, A2, B2, and B7 have a size of one item per order, their sales 
forecast, inventory, and order quantity will be identical throughout the entire 
lifecycle.   
Only the forecast demand for year one month one and two, and year three 
month one were done for a couple of reasons.  Year one forecast was chosen to 
get a feeling for how the ordering process would commence.  Year one enables 
the manufacturer to see trends, and understand the flow of the ordering process.  
Year three was chosen because it is the start of the growth stage.  During year 
three, the Strider will be at its greatest demand, and the manufacturing process 
must be able to withstand the demand.  Other years and months forecast 
demand were not done because they are in between years one and three.  As 
long as the manufacturing process can handle both year one and year three, it 
will be able to handle the rest of the years demands.   
  
 
 
Methods 
 
After determining the forecast plan and how many items are going to be 
needed for manufacturing at what designated times, the next step was to analyze 
the manufacturing process.  In order to do this, I designed a simulation of the 
assembly process using Pro-Model.  Pro-Model is a program that allows users to 
set up a virtual scenario, and it will provide different results such as cycle times 
and utilizations of different stations in the manufacturing process. 
 The designed manufacturing process for the Strider contains six locations; 
an inventory storage for both raw materials, and partially assembled parts, a glue 
station to glue the carbon fiber to the aluminum joints, a dry station for drying 
the freshly glued objects, a cut station for measuring and cutting the carbon fiber 
into the desired lengths, and an assembly station for assembling the front and 
back wheel assemblies.   
 Each step in the manufacturing process had wait times associated with it, 
which corresponded to the length of time in order to complete each step.  Again, 
because of funding issues is was impossible to re-create the Strider, which meant 
that it was also impossible to know how long it would take to do each of the 
above mentioned steps.  Also, in order to have a more accurate time for each step 
many Striders must be made and the time for each step must be recorded and 
averaged.  This forced the time for each step to be made up, however using 
reasonable assumptions.  In fact, each time was over-exaggerated in order to not 
underestimate the manufacturing process time.  The process times used are 
shown in Figure 16 below. 
Process Time (Min) 
Measure and Cut 5 
Glue 10 
Dry 5 
Front Assembly 15 
Back Assembly 10 
Figure 16 – Process Times 
 
 
Using the information determined from the demand forecast, I was able to 
determine how many parts were needed to create enough Striders for the 
demand in one week. In the simulation, all of the parts arrive at the first 
inventory station, at the beginning of the week.  Each part would then travel to 
its necessary location and the desired action would be completed. After each sub-
assembly is created, it would then travel to the second inventory location.  Once 
all of the sub assemblies have made it to the second inventory location, they are 
then boxed and ready for shipping. 
In order to compare productivity, and performance of the manufacturing 
process, four different simulation scenarios were created.  The first two were 
push systems for years one and three.  The push system simulates the product 
being pushed into its sales environment solely from the forecast demand.  In this 
simulation, a week of demands worth of parts would be created in succession.  
For example all of the hanger assemblies were made and only after they were 
completed the next set of sub assemblies would be made.  This would allow for 
repetition, as each hanger assembly would be made after the other.  The other 
two models created simulated a pull system or kanban.  Each product would 
only be created once an order was in place.  A customer must place the order 
before the Strider was to be manufactured.  For example, each of the sub 
assemblies would be created for one product and after one product is created 
then the next product would be started on. 
While creating the simulation, it was important to start small and slowly 
add items and code.  The first attempt was to create the entire simulation at one 
go, however this failed miserably.  There were too many problems and too much 
information to identify and correct the problems.  After numerous attempts it 
was determined that creating a simulation with only one station, testing the 
simulation, and slowing adding another station with continuous testing was the 
way to go. 
Below, figures seventeen and eighteen show screen shots from both the 
pull and push systems for the year three models. 
 Figure 17 – Push System, Year 3 
 
 
   
 
Figure 18 – Pull System, Year 3 
 
Results 
 
 Different results and conclusions were determined from the simulation 
that was created.  The corresponding results were as followed, the maximum 
inventory at station one and two, the percent utilization or the percentage that 
each station was used, the time to manufacture each product, and the total cost to 
manufacture the Strider.  Different scenarios were also created in Pro-Model to 
find a more effective process, and these scenarios were analyzed and more 
results were determined.  
 The first section to be analyzed in this report will be the push system.  
From analyzing the simulation it was determined that each Strider would take 
approximately 1.68 hours to be created.   The charts below describe the 
maximum inventory, percent utilization, and total cost for both years one and 
three.  The total cost is broken into four categories including labor, inventory, 
part, and shipping costs.  An additional twenty dollars was added to each 
product for miscellaneous costs such as safety stock, facility costs, and 
equipment failure costs.  These miscellaneous costs were not able to be calculated 
as they were not in the scope of the project. 
 
Year 1 Week 1 
  
Maximum Inventory at station 1 1,008 
Maximum Inventory at station 2 80 
Percent Utilization 
  
Glue   69.14% 
Dry   3.46% 
Cut   60.92% 
Assemble   99.69% 
    
Year 3 Week 1 
  
Maximum Inventory at station 1 3,339 
Maximum Inventory at station 2 265 
Percent Utilization 
  
Glue   69.48% 
Dry   3.47% 
Cut   61.01% 
Assemble   99.53% 
 
Labor Expense Per Unit  
1.68 hr for Finished Unit 
Price for Employee $15/hr 
Total = $25.20 
 
Inventory Cost Per Unit 
If Inventory Cost = $0.5/unit/week 
Maximum Inventory = 3604 
Total = $34.00 
 
Part Price Per Unit 
Top Assembly = $333.99 
Front Wheel Assembly = $72.78 
Hanger Assembly = $185.86 
37 Inch Carbon Fiber Tube Assembly = $220.46 
30 Inch Carbon Fiber Tube Assembly = $263.58 
Back Wheel Assembly = $65.62 
Total = $1142.29 
 
Shipping Price Per Unit 
Top Assembly = $18.78 
Front Wheel Assembly = $25.96 
Hanger Assembly = $15.74 
37 Inch Carbon Fiber Tube Assembly = $22.80 
30 Inch Carbon Fiber Tube Assembly = $28.02 
Back Wheel Assembly = $16.16 
Total = $127.46 
 
Total Cost 
Labor Expense Per Unit = $25.20 
Inventory Cost Per Unit = $34.00 
Part Price Per Unit = $1142.29 
Shipping Price Per Unit = $127.46 
Miscellanies Expense = $20.00 
Total Cost = $1348.95 
 
The next set of charts show the same breakdown of costs; however they 
cover the push or kanban system.  For the push system the total time to create 
each product was approximately 1.8 hours.   This is because there is no repetition 
while creating the product.  Repetition will increase work flow and decrease 
process times because all of the tools for creating each product is already at hand, 
and a learning curve will steadily increase the workers knowledge of the parts. 
 
 
 
Year 1 Week 1 
  
Maximum Inventory at station 1 1,008 
Maximum Inventory at station 2 80 
Percent Utilization 
  
Glue   64.37% 
Dry   3.22% 
Cut   59.77% 
Assemble   99.71% 
    
Year 3 Week 1 
  
Maximum Inventory at station 1 3,339 
Maximum Inventory at station 2 265 
Percent Utilization 
  
Glue   64.41% 
Dry   3.22% 
Cut   59.81% 
Assemble   99.50% 
 
Labor Expense Per Unit 
1.8 hr for Finished Unit 
Price for Employee $15/hr 
Total = $27.00 
 
Inventory Cost Per Unit 
If Inventory Cost = $0.5/unit/week 
Maximum Inventory = 3604 
Total = $34.00 
 
Part Price Per Unit 
Top Assembly = $333.99 
Front Wheel Assembly = $72.78 
Hanger Assembly = $185.86 
37 Inch Carbon Fiber Tube Assembly = $220.46 
30 Inch Carbon Fiber Tube Assembly = $263.58 
Back Wheel Assembly = $65.62 
Total = $1142.29 
 
Shipping Price Per Unit 
Top Assembly = $18.78 
  
 
As one 
can see the total 
cost per product 
while using a 
kanban system 
is a little more expensive.  This is due to labor costs as the product takes longer to 
manufacture.  When choosing the best option between the pull and push 
systems, cost is not the only factor to take into account.  The maximum inventory 
for both systems are the same, however the inventory decreases faster during the 
week though the push system.  This is because the products are made as quickly 
as possible rather than each product being made when an order slip arrives.  
Depending on how often the holding cost or inventory cost is gathered, such as 
daily or weekly, the cost will differ.  In this analysis they are collected weekly so 
the different systems inventory costs don’t differ.  The biggest factor to take into 
account is the demand of the Strider, and how it will be sold.  Because it is an 
expensive product, it will not be sold in supermarkets or be stocked and wait for 
the customer to buy.  This product will more likely to be sold online, because of 
its size and demand to only certain customers, not everyone in the world will 
want a Strider.  In my opinion it should follow a kanban system as the demand 
characteristics outweigh the small cost difference.   
Because the kanban system takes approximately 1.8 hours to manufacture 
each product, during year three when the demand is fifty three products per 
week, it will take ninety five hours a week to accomplish the demand goal.  In 
Front Wheel Assembly = $25.96 
Hanger Assembly = $15.74 
37 Inch Carbon Fiber Tube Assembly = $22.80 
30 Inch Carbon Fiber Tube Assembly = $28.02 
Back Wheel Assembly = $16.16 
Total = $127.46 
 
Total Cost 
Labor Expense Per Unit = $27.00 
Inventory Cost Per Unit = $34.00 
Part Price Per Unit = $1142.29 
Shipping Price Per Unit = $127.46 
Miscellanies Expense = $20.00 
Total Cost = $1350.75 
order to accomplish this goal, a factory must work around fourteen hours a day, 
seven days a week.  This goal is unrealistic.  In order to decrease the total weekly 
manufacture time the simulation was analyzed and changed.  When looking at 
the percent utilization of each station, one can see that the assembly station is 
around maximum capacity almost one hundred percent of the time.  This is 
called a bottleneck because it is the station that is most occupied, and the 
assembly line is waiting for parts to finish being assembled before they can be 
completed.  After increasing the assembly station from one to two stations the 
total manufacture time decreased significantly.  After the change in number of 
assembly stations, the total manufacture time to manufacture fifty three Striders 
in one week became seventy four hours.  This corresponds to the factory running 
around ten hours a day seven days a week, which is much more feasible.   
This change affects the labor cost per unit and corresponding total cost. 
Previously it would take each Strider 1.8 hours to create, however with two 
assembly stations, each Strider is now created in 1.4 hours.  As one can see in the 
chart below, the total cost for the Strider is decreased by approximately seven 
dollars. 
 
 
 
 
Labor Expense Per Unit 
1.4 hr for Finished Unit 
Price for Employee $15/hr 
Total = $20.94 
Total Cost 
Labor Expense Per Unit = $20.94 
Inventory Cost Per Unit = $34.00 
Part Price Per Unit = $1142.29 
Shipping Price Per Unit = $127.46 
Miscellanies Expense = $20.00 
Total Cost = $1344.69 
Conclusion 
 
 In conclusion, this report explains how the Strider’s manufacturing 
process was created.  A prototype of the Strider was created and before selling 
the product it was important to analyze and create a manufacturing process that 
was ergonomic and cost effective.  There were many things that needed to be 
accomplished in order to create this manufacturing process.  The first step was to 
verify that the prototype design was the best it could be.  After verifying the 
design the next step was to create the Bill of Materials for the Strider.  This 
helped to determine the different sub assemblies, and which parts go into each.  
It also enabled the documentation of all the part costs, shipping costs, and lead 
times, which was needed to find the total cost for the product.  The next step was 
to get price quotes from manufacturers, which helped to create the Bill of 
Materials and compare prices for each part.  It was also very important to create 
a forecast demand.  This is because I needed to know how many of each part was 
needed for the manufacturing process, and when they would be arriving.  The 
final step was to create the manufacturing process.   
For this project, the most important results were obtaining a final cost for 
manufacturing the Strider, and determining how long it would take to create.  I 
was able to successfully find these results, and I feel confident that the work I did 
getting to these results was focused towards Industrial Engineering and added 
value to the Strider project. 
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